The author conducted a retrospective study to determine the p revalence ofa falling sensation in patients who underw ent the Epley canalith repositioning man euverfor the treatment of benign paroxysmal positional vertigo. The author studied a total of 436 man euvers performed on 4 12 patients and obser ved 58 ep isodes (13%) ofa strong fa lling sensat ion, some very severe. In almos t eve lY case, the sensation occurred when the patient was moved to the final (sitting) position; in 1 case, the sensation occurred near ly 30 minutes later: The author recommends that physicians who perform the Epl ey maneuver warn patients ofthe risk ofa falling sensation, take steps to prevent its consequences, and monitor their patients for at least 30 minutes after the completion ofthe procedure.
Introduction
Two mechanisms have been proposed to explain the cause of benign paroxysmal positiona l vertigo (SPPY): cup ulolithiasis' and canalithiasisP
The cupulolithias is theory holds that SPPY is caused by the presence of otoco nial debris that adheres to the cupula of the posterior semicircular canal. Thi s theory dates back to 1969, when Schuknec ht reported autopsy findings of basop hilic deposits on the cupula in subjects who had had a history of Bf'P'V. ' The canalithiasis theory was first advanced by Ha ll et al 10 years later.' They proposed that S PPY is caused by the prese nce of free-floating debri s in the endolymp h of the semic ircular cana l. Evidence and experience gaine d since then strongly support canalithiasis as the primary cause ofS PPy '3.4 In part icular, support for this theory was prov ided by Parnes Most cases ofS PPY invo lve the posterior semicircular canal , but other cana ls can be invo lved, as well.' When a patient is in a nystagmus-provoking position, gravity causes particles in the posterior semicircular canal to move along the canal , thereby creat ing a hydrodynamic pull of the endolymphatic fluid in an amp ullofugal direction. Ampullofuga l stimulation of the cupul a of the posterior semic ircular canal leads to vertigo and to an up-beati ng and tors ional nystagmus secondary to the contract ion of the ipsilateral right superior obl ique muscle ipsilatera l to the posterior semicircular canal and of the contralatera l inferior rect us muscle .' Given that the cross -sectional diameter of the ampulla is greater than that of the canal, the hydrodynamic pull deflects the cupula and provokes classic nystagmu s." ?
In 1993, Herdman et al" attemp ted to expla in how the Epley maneuver' -" works in the context ofthe canal ithiasis theory. Since the n, many reports have been published on the effectiveness and outco mes of particle repositio ning maneuvers and mod ifications of var ious maneuvers. However, until now, there have been no reports describing falling sensations experienced by patients at the end ofthe Ep ley maneuver whe n they are in the sitti ng pos ition. In this article , we describe our study of these sensations .
Patients and methods
We retrospective ly reviewed the records of 4 12 consecutive ly present ing patients-264 (64%) fem ales and 148 (36%) males, aged 13 to 86 years (mean: 44 .8± 12.5)-who had undergone the Epley maneuver at the author 's institution forthe treatment ofposterior semicircular canal S PPY between Jan. I, 1996, and Dec. 3 1,200 1. Twenty-four of these patie nts had recurrent disease, bringing the total numb er ofEpley maneuvers to 436. Oft he 436 maneuvers, 253 (58%) were performed on the right and 183 (42%) on the left. Amo ng the 24 patients who experienced secon d attacks, 19 experienced a recurrence on the same side and 5 on the opposite side. The interva l between the first and seco nd attacks varied from I month to 5 years.
The particle reposi tioning maneuver was perfo rmed in the manner described by Epley." Since our first experience At Instrument dum, every si gle request you rna 'e is important ahd we treat each 0 e with the same attention. Our abi ItY. to fU lly grasp your needs, our willingness to go the extra mile, and our expertise make us different-and we take pride in that difference. Since 1977, we have been offering the top ENT instruments-the ones that professionals ask for and use most often. We approach our work passionately and we perform it competently. No giant multinational has bought us out . We are an independent business with a human face, for whom the client is first and 
For more information Circle 114 on Reader Service Card with a patient who had experienced a falling sensation and panic, we have warned all patients about this sensation and instructed them to hold the table tightly when they return to a sitting position. Each Epley maneu ver was performed two or three times until no nystagmus was detected. All sequences were recorded by videonystagmography. Afterward, all patients were given a soft cervical collar and instructed to keep their head in an upright and level position for 48 hours. Thereafter, they were perm itted to lie down at a 45°a ngle for 7 days . All patients were reevaluated 2 weeks after treatment. In the meantime, they had been asked to report any complaints, such as vertigo or dizziness, by telephone.
Results
During the final (sitting) position of the 436 Epley maneuvers, there were 58 episodes (13%) of a strong falling sensation and a strong down-beating nystagmus of 5 to 10 seconds' duration. Of the 58 affected patients, 43 (74%) were males. The falling sensations were so strong that patients were unable to sit upright; in fact, 9 of these patients almost fell off the examination was stressful for both patients and medical personnel. In 2 patients, the falling sensation occurred in a delayed fashion ; 1 patient experienced this feeling 3 to 5 minutes after the completion of the maneuver and the other nearly 30 minutes later.After witnessing these delayed sensations, we began to stay with our patients for 30 minutes.
We performed the maneuver again on these 58 patients a few minutes after they recove red from their falling sensation. After the repeat maneuver, no patient experienced nystagmus, vertigo, or a falling sensation, and all appeared to be completely cured .
The 58 patients underwent a follow-up Dix-Hallpike maneuver 48 hours later, and all responded well ; there were no episodes of nystagmus, vertigo, or a falling sensation. At follow-up assessments ranging from 1 to 6 years, only 2 patients complained of an attack of vertigo; 1 experienced a BPPV attack on the same side, and the other experienced the weak spontaneous nystagmus of a vestibular attack.
Discussion
BPPV, first described by Dix and Hallpike in 1952,13is the most common type ofvertigo ofperipheral origin. Dur ing the Dix-Hallpike maneuver, posterior semicircular canal BPPV is indicated by the onset ofa burst ofup-beating and torsional nystagmus in a counterclockwise direction on the right and a clockwise direction on the left; the nystagmus subsides in a few seconds.": "
Particle repositioning maneuvers are effective for treating most patients with typ ical BPPV.IO .12.1 7.20Semont et all 7 reported success rates of 84 and 93%, respectively, after treatment with one and two liberatory maneuvers, and
Epley" reported a 100% success rate with particle repositioning maneuvers in 30 patients. We have performed the Epley maneuver for patients with posterior canal BPPV at our institution since 1996, and our success rate is excellent (99.5%).
As mentioned, we were unable to find any studies in the literature regarding falling or falling sensations during particle repositioning maneuvers, despite the fact that such episodes are not uncommon at our institution. We assume that the mechanism of the falling sensation is related to the fact that the particles fall into the utricle during the final (sitting) position of the Epley maneuver. This event provokes a utricular response similar to that believed to precipitate a drop attack (Tumarkin's otolithic crisis) in patients with long-standing Meniere's disease." It is plausible that particle cloths in BPPV patients who experience a falling sensation may be more dense and heavy than those in patients who do not experience such a sensation. Every physician who performs particle repositioning maneuvers should be aware of the risk of falling sensation, should inform their patients of this sensation, and should take steps to prevent its consequences. In particular, patients should be held tightly as they are moved to 
